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1 ] ^ftftamss^Mo SFETICSLS 

itulEMO s F E T *s)H*rRl £ 5 MM £ iB:£ffl £ ft 5 # 

fflratcisv^-ctt^tftNl^iPis p i ce^7^-^ • T 
- ^/u Sr#R8 L> »Ei8* ft £ ft 5 JH IB fc: *3 ^ T 
Sti£;#fts p 1 ce^7^-? • f-^/^Mit* 70 

«SP I CE^7^— ^Sr**"t-SiaSt , 
SfjIE^^SP I CE^5^-^S:fflv>-C^>ft;«t!if^St 

[0001] 

[0 0 0 2] 

MOS h 7 Z/*J*& J: 19 tNlMOS h^Vv 5 ^^^** 
J& s ffi*-CfctK NlMOS h^y^^^fiKK 

[0 0 0 3] b^-Y VTgitte, «MOS h 

«rfTV\ rtttcj: ^^ffB#(ci^ D °p(^{f|I^ 
Sr*5t5S»^aiLT#f; 0 Ill&ffijWttiv' 5 ^ 
v-a fi, [hIBv'S ^ * S P 1 CEl:j:9IHI$ 5/9 



h7y^^©#B?©«E^l»©ll-»j|S:fe 

<ktc, * ^ h ^ t y r^A^i:^^^ spice 

PKLfcBERT (R.H.TuftiU "Berkeley reliability 
tools-BERT", IEEE TRANSACTIONS ON COMPUTER-AIDED D 
ESIGN OF INTEGRATED CIRCUITS AND SYSTEMS, VOL. 12, 
NO. 10, 1993.) ^OTfraRJjgBT ABERT;6S#>3o 

[0 0 0 4] r<7?ffsHttv'S^ ->3 VStffSrlSffl U 

t-htfe^o glSfd&^T, rmKfBiHttv'S ^ 1^— 

ffj (^xy^S^) , r#MOSFET(Z)SffiiS/ 
h«»E£:§r*J (^T-^^Si 3 ) . r#MOSFE 

s p i c e^t< — * * zf/^&^m U #flS«S P 

ICE/^7^^«j (^-T^^Sis) ^tT9o - 

«spi cE^7^-^ta <o gikmrnfEmzzn 

»j (^^^/^Si 6 ) U risiKffMtti/S^u-i/3 
[0005] r«nan»f^St«*:Sf3»j (^^^^si 2 ) 

rtttt, lHl^^Tr# F7^^^i^)*^ h^r-y y 
B E RT^lHlS§i/S U — ^ SPICE 

[0 0 0 6] r#MOSFET(OS!R«aE/y— hmg£ 
SrfUlCj (7fy/Si3) [H]^f«tti/S ^ t — 

9 BERT^ r^K,#K?g^f+»j {xTy?Si2) 

<Dmfcmt&i/$~ s p 1 cr{cx 9 

MO S F E T ^^*T-^mffi^SScOft^{tt^ t> ^ f-, 

hSSt^7^£ffl^T#MO SFET(7) 
£fitl/y- httSf£^f+»-r6o rcoi:#, NMOS 
FETtC>Pj-LTfiSSm^C^f+^U. PMOSFETC 

[0 0 0 7] ^MOSFET^ibi^ltSj (XT 
y^Si 4 ) "CWU ^MOSFET^jtMlfilS/ 



3 

®Kiib^iw«^^ta:S:*ffl-rso nmo 

^i/F^rtUTl^f^fflStl, PMOSFET 

y r^^r/^^^n^o 

[0 0 0 8] r^{b«dS*lPlS P I CE/>*7^^ • X 

— ://uSr#J8U "*Mb«S P I CE/<7^^4SJ 
(^^^^Si 5 ) TMi. #MOS FETO0&»fl2lltm 

«<E>3£ffcf£ S P I CE^7^-^S:, ^MO S F E T 

3£fls«<£>S P I CE^7^-^S:#B8*5J;Wirau, 

* Vv^^^StdlElS&ft^^^^S P I CE^7^ 

[0009] iw*i^<75Sc*f-ov^-cRWi-So 
MOSFETtoy-^* ^ws^cs 5 mi£<o 

OSFETfiy^ST-i KWy«ffW»4i)Si: 
jfcoT*5f9, MOS FETCOy-^ • Kl/^ ^S^^A 

fc#*r*<c#14i:ft5o y-^ • KW^^F^rt 
W ^«8K<D&Mfc&W&£t"5MO S FETWy 

[ooio] miz^ui/yfimmx'teWji^^mmtpco 
&t /vt*<DMo s f ETf^^-c y — * • KK^PI 
ffi^oif^&d^s^tcSsajE-cfci?, :«mo s f 

5 0 z<Dtz#>* [HlSSffSSttV^^u— ^tMf SP I 

CE^'7^ — *£±/£-r£|g<^fl;f£S PICE^7^ 

— * • ^"^/UtCfiJII^f^^^^Mb^S P I CE/^7 

^^asfflS^jxTi^So c^Ml*f^SP i 
CE^7>-^ • T-7;i'&&mi^ ^t{:iLti 
RBI" 5 w t <t 9 [HlSg4>6D#MO S F E T <D£fc& S P 
I CE^7^-^4*t5o 

[ooi i ] r^tas p i CE/^^-^CJ; !>#<fc 
*[S]sp i ce/^7^-^ • f-^#su 'iizvtik 

SPICE^7^-^S:±ricJ (^^y^Sis) <e>3MW 
{^io^T^^tL/c^^S P I CE/^y-^^ffl^ 



(3) WHW 5 ? 11-97676 

[0012] 

^fcofco ^MH*|fi]SP I CE^7^-^ • -r 
O S F E T tiJfli^ro]"CKf^ LTl^ LT^b^JlR 

70 ^spicE^7^-^'f-y^ffltu c<os£ 

#MO S F E T<D9Sik&mJ3fa'<? * LTV^ 

[0 0 13] t^L, ni/^^[pIS§^fiy<^ byl/Z/X 
^tWtl^MOSFET«ffl^tltV^5 0 ^O/^ 

fc^tciffiffl ^tLr^o^ , y-h^oN^^^^y-^ • 

^l^^u^T^^^t^cry-^ • Kwy 
^ o*[6j^«S6{c:An#fc5o r coi: 5 y — ^ • Ku 
>f ^£S|g*{cA*L#;b5/s:to, h 7 fciRWra 

5MO S F ET^#Sf5 pIfiBtt^fe5 0 ^ztfft^yh 

y r • ^ h^^^<t-5^k«^4*ttfi. y— * ■ K 

[0 0 14] StLifiLK, t*t>bfa—jj(DX M^^IE 
^^RliPStuSMO S F E T-ettdg^ln] «h iS?*rRl<!0*tt 

sp i cE/^^^^^».t5*ftm miffa 

^yh^r-tyr^b ^ia5MO SFET©^y h 

[00 15] ro*M^B«}fi, S*fPl*:ty h^ir y T 
• ^ hU^^Hl*DS*xSMOSFETSr'g'tf|lIlJ&^*|-L 

[0016] 

5(7 MOSFET^*fLS4R»«lt*fcfiy— hS8fE*^«Pf- 



5 

^^F^tD7-^ h l"*^ #1*0* WW U MOSFE 

«H*|p]S P I CE^°7^-^ • f-^Sr#B8L, 
y — ^ • f-^&#B9LtMtS P I CE^7^- 

«ttfBft» 1- 5 1> <o -e fc 5 o 
[0017] z<D&m<D*mftM9t®&<o{Bmiii'$~ 

^rtliT '^h l/^^^:tt5MO S F E T tr[U&§<£> 
MOS FETO^ h l/^fi, i££/^<£>4S'g\ y — ^ • 

^F^tyT^h U^^§:tt5MO S F ET 

Xft]Mtp(D VU^ Is ft 6— S'fR]^^^ h^tliT-^ 
h^ta3ttrt^-e#5o NMOSFET^fi 

^ s/ h^r^ y 7 • ^ f i/^asiifii««ti, pm 

OS FET^Ii/ty h^t !i 7 ■ ^ h W*3Sfti:S 
V^ 0 ^(DtzHb, NMOSFET(Oi^lt 

*(7)»^«-r^^ 0 Sfc, PMOSFETOl^ 

mwrx$z> 0 ;<7)iMat, ^yh^y7«^hu 

^rt y7 ' ^ F u*K:iott5 KKyBf, S**<£>aS^- 

«: y - * * ^ i *y m -c# s o 

[0018] #Cl£ N ^^Tfp]^^ h^f-t U7 • 7 hU^<^) 

mz^Mcm^, m&m^v&m&^^^x&M 

OSFET^d*-rRl^fflf*ffiI^«:*»JBft?#5o r©f|»r 

^*fflfi*tbyt^k«»i*ffii*^ttjS!*[fiisp i ce^ 
lii^ft^fcte&^ft^ i 

CE/^7^^«-e^ 0 r^ftf SPICED 
-5 o 



(4) WM^l 1 - 9 7 6 7 6 

6 

[0019] U±<DjRj?fa*iy h^r-V y TS&flS^v'S a 
U — ^bIs\%, M^'7h :J rty7^hL/^^ 

■Y y 7 • ^ h ]ss\lzt3tt& Y\s4 >S^£*JBrr«w t 
[0 0 2 0] 

v^UH4|c»-5v^»iWllc|ttM"r*o Hi ******* 

-h"CfcSo lUlf-^^T, r|piKfS«ttV^ ~ v 

(^ry^S2 ) v r#MOSFET(7)IIlS/y- 
h«St£H-||Lj (^r^ys 3 ) , r#MOSFET^ 
#ffc*Srfi-*J (^fy/S4) , r#MOSFETtC 

h l^^frfpjSr^Mj (^T7^S 5 ) , ^MOS'F 

(^fy^se) . r^»a mi i=: *5 v ^ -c b^MH Jbr i«i & s 
s 7 ) , p i cE/^^^ta v£4kmm 

ft^iyh^yT-^h U^^BliPSixSMO S F E T 

j^t, ^^^l^i^f^* ^ h^-v y 7 • ^ h i/^^Ri 

[0021] m RAMy y -t/vcom 

$&mxibz> 0 -(D\E}^(--D^xmm-t^ 0 b i t_xvt 

x b i t_wfi— *f^*#5i^.try M6. b i t_r 
K^Ml^y hi»*SL"CV^o word_w(i 
KH, word__ri:, nword_rfi 

EE, GNDIi^VKtfcSo 
[0 0 2 2] Z-<D*9T4 ^y RAMy y -tr^f*, N 
^0 MOSFET^6fi, PMOSFET^4fiO|fl Ofi 
(DMOSF RTlC£*0mf&£tlX\,^& o ^MOSFET 
IZ&iw&tttfbthXte*) ^ Ml, M2" M4, M9, M 
11, M 1 3 j&SNMO SFET, M3, M8, M10, 
M12^PMOSFETtfe§ 0 Ml, M2^S#iA^ 

tr^y Mlcox — ^^y y iryK^#^iAtf nmo s^^^ 
h7^^ M3, M4^y ^y ir/K7^^— y 
UiUify hj»i:K*ttJtCMOS^ h7^^tfc 
6o M8, M9tM10, Mil fiCMO S 4 >s<~? 
2m£ v )t£Z>7 y • y* ^^InlSS^^LTio^ . 
50 Ml 2, Ml 3liCMOS>T>'^-^J;?)45> : ey t 
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[0 0 2 3] — %S<DV— KUw o r d„r , nword 

3, M 4 J: 5 4 5 C MO S b 7 ^ ^ fift 

b i t_r {Ctb^/^^5o ■fe/KcStii^-tf ^ h 

lb i t _w^ L OW^izl^H I GH^f-^^K 

V^tT^o HlGHr-^^t^Mt'^Mb i t__ 

Ltf^hlSb i t___r l^th&&f&tiX~<Dmm%. ^(D 

^ifyhiRb i t_w^fe^^ y i?A^S#i£tfB&£a> 
fe, x — *a s BS*tHLtfs/ Mb i t_r ^giftS^ 

B*Pfltdi£U *:<o'&\\A&& tdi^-TSo 
[0 0 2 4] HI 1 1:1*3 ft 5 r^^Kj^^^rff^J 
7^y*S 2 ) "Ctt, lHlK{f*Btt->^ ~ >a ve^BK 

^ ^ U— ^ B ERT^[H|lg^^ ^ S P I CE^g 

m^xmrr-tZo ~<D^m<o&$k, wm<Dmmmmm 

[0 0 2 5] T^MOSFETOSKSSft/^- h^Sc 

SrfHfcj (^f^/Sa) -era, \B\mmm^>^ ~ 

y$ RAM^ y ir/U^co#MO S F ETCD#ffi^-£)fE 

S"T6 0 rCD^t, NMOSFET(^lTfiISlI 
£ft3SU PMOSFETf:»Utt±iLty-ht 

[0 0 2 6] r#MO S F ET<Oj&flS*£fHBLJ (^X 
7/S4 ) "Cf*. ^^f^i/^RAM^^yt/UtfJ©* 
MO SFET©^ftiS:SStjilE/^ hS^OBBm^ 
lt*t^ ^ b ^rt y T^^-f #MOSF 

v>ta&ttt»ft^i^Sat^o r<7>^#, N 

mo s f e TtcMisxa£fcmL&mmm l %t<Dm%tt it 

ft^^^-vyT^f^M^ii, pmosf 
^ h*-* y tp^^^^/s^^o *»W**Mt;* 



(5) WWl 1 - 9 7 6 7 6 

s 

[0 0 2 7] r#MOSFETCStIMS/y- h 
^/S2 ) ©Rll*4!) 5>^fe#MO S F E T ©iff Ri 

t , t^mo s f e Tcos«mss/y- bmsf&^m-ff j 

(^ry^S3) ^C*^^)iXt#MOS FETC0S 

fc¥U»rt-£o ^<d r^MosFETCMHIiiS/y 

0rJ (^f^/Ss ) <0*«*ftfr«*ffi^T£fet;:^ 
[0 0 2 8] 0 3f3\ 0 2^;^;*^^ RAMy 

^ y t;u^©NMOS/^ h 9 vv^^^m i ©y— • 

fi, y— ^mjEVs i: K^-rv«jEVd ©»^Ttr 
*ttfiv^5:^ ->3 ^«prat?fcs 0 y-^ii± 

V s Ki^-f ^«JEVd^5*>iS«JEi:>fcS^^, H#Pfl 
©SiSi: i: fcfc^kLTV^o 0 3 (b) K«u 0 3 

Sffiy- MswS t) i sub offl i 

sub /W<©«7#a*Ett£;ft-CV^o NMOSFETCio 
NMO S FET^tltt I sub /W^*?I 3 ^tdJtffili" 

[0029] 03 (b) fcTF-rmwinffi&i&k. 03 

(a) (d^-ry-^ * KW >-SffiR®S:JtKi-S^, 
^M 1 ^(i3X^fBj^ y h^-r y T • ^ h Uj^^SglJo^T 

^PP H 1 2 5 n s fffimt-J^^S ffcOtr — 

^ ^tfc^br 3 ~4#f t^rt v\ r^^^-c^y— 

1EV S t Kl"f >-«JEVd (a) ^?>5S»-r5 



<G) 
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[0 0 3 0] ID 1 CO f#MO S F E T CQ^^^?f^{CS^5 
S\ #MOSFET*MB*lft*fctt»*rnli:ft6fflMt- 

¥fJ^So fit, # ^^>'v ? ^^^j^i*^&J^^Sv^f^ 

10 0 3 1] r#MOSFET^)»fi-l^ 
#MOSFET^»l^lp]*)tfia!^lPl«i:ft5»Pflt- 

y^^Ml (d*5V^-Cfi, t#mosfe 
(a) C/Tfy-^ • KU>f ^BJEffifl^fcy — *ttJE 



70 



(a) (C*3tt5«PBBl 2 n sfl5«^&«Fra2 7 n sflfT« 
*W»HB, *5J:W«fIB4 1 n sEW©ffllBt?*S 0 ID 

3 (a) i^tfflSOn s^"Cl:*5V^"CH, -tfrJsJW 

co^ m « y - * bee coife-a* va;j£ «t *9 h as ma t 
i tmifft t & sauna t mtrfa t # s aaro^a*-*-*. 

«P W Sr# b 7 v ^ * ^MS*- Ir) <h # S JW IB *5 J: t/i»* [ft 

[0 0 3 2] ^O^^fe^i: <9 , |2{:^^7>f7^ 

LTy^yiz/WilLOWx — *&*#i£tf i: 
£ Wl2 5nsfi|) H I GHr — ^^rS#jAtf 
(Bf m 4 0 n s mm X&s<* h 7 >- * 

1, M2, M4 0»f^^lPjfi^fli'f-So 
[0 0 3 3] 





L0W*§ii*8* 


H I GH*§a*^f 


Ml 






M2 






M4 







[0034] jwt, rco#aara<75^^ h^>-^^^* 

SPICE/^^-^ •f-^/U*#iU SP 
I CE^^y— ^Sr^figJ (^ry/S7 ) "Ci*> #M 
OSFET^l 0^?%m&iW]W&<D'£ik'& S P I C E^ 
^y— *£r, r#MOSFET^Mi^ftfj (^X 
^/S 4 ) (03ft**mS^fc#MOSFET(75*Mt:*S: 
fc£M. ^^^Cfeffif^ ^bfc^fti © S P I C E ^ 7 
y Sr#Bg*3«fc^«IB Lt#h7^^ S^lHlKtt 

#mo s f ETmmjjfah%\<^&m3jfattez>M?$ 

Sl:#MO S F ET<D&fam£fcCXm3jfi\#>Z>W*M 
jjfaS P I CE^'7^-^ * X — ^VU^#BS L^btfe'S 

PiCE^7^-^^Mt5 0 r<offi*ifiispiCE 

^7^-# • X — Zftv\$.^ gitWiS P I CE^7^-^ 



< D z<Dtnt>, ^b^*r&il4ds*Mb« s p 1 CE^?y 

[0 0 3 5] %fSP I CE^7^-^CJ:*?*ft 

»e>*x^>fk«s p 1 cE^^y-^Srfflv^riHiiSibf^ 

E\ i 2 ll^t 7 ^ 7 1 ^ ^ ^ R AM^ ^ y -fe^Srlf O 

«FPfl^k», A tdhfiH I GHS#iA^^®MB#Pfl^ 
lti^ttV^ 0 :oj;3i:> #MOSFET« 
Sr^]^LOWS#3A^B#i: H I GHStiA^Sf f^*tLE 
SiJLt^^ 3. ->a VdSpjfig-efcs - ^^fj. LOW 
«#^«F^j5S«Fro*{fc;*A tdlt > HIGHfliA 

[0 0 3 6] ro«t 5^««Sttfc^***«IilK^ft 



(7) 



11-97676 
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-So 

[0 0 3 8] 

h^tUT l/^^glt^MO S F E T£:*atflHl&g 



12 



[Hi] — ^J6<D^ffitC*3it5^rR]^3/ h 

[B2] r©»Wco-**^1B^J:5««tt'>^aU 

[13] ^(D&m<D-nM<DMM\z£%mm^>^~^ 

[04] rcD^P^CO-^ffiCO^figi^^a^ttv'^^ U 
Ml, M2, M4, M 9 , Mil, M13 NMO S h 

20 

M3, M8, M10, Ml 2 PMOSh7>^^ 



[Hi] 



[B2] 
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«-M0 S F E Te$ftft*K* 



£-M 0 S F E T K*t b&gsat/ y- 



58SHS» fcl4lw 




#M0SFE 
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[14] 



10.00 




(ds) 



